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DETAILED ACTION 

Information Disclosure Statement 

1. The listing of references in the specification (see, for instance, Paragraphs 30, 35, and 63 
in the Specification) is not a proper information disclosure statement. 37 CFR 1.98(b) requires a 
list of all patents, publications, or other information submitted for consideration by the Office, 
and MPEP § 609.04(a) states, "the list may not be incorporated into the specification but must be 
submitted in a separate paper." Therefore, unless the references have been cited by the examiner 
on form PTO-892, they have not been considered. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
do not include the following reference signs mentioned in the description: "59" (see Fig. 2 and 
Paragraph 32 in the Specification), "200" (see Fig. 6 and Paragraph 64 in the Specification), 
"204" (see Fig. 6 and Paragraph 68 in the Specification), and "356" (see Fig. 10 and Paragraph 
86 in the Specification). Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or <€ New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
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examiner, the applicant will be notified and informed of any required corrective action in the 
next Office action. The objection to the drawings will not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference characters not mentioned in the description: "105 a" (see Figs. 3 
& 5), "105b" (see Fig. 5), "107a" (see Fig. 3), "107b" (see Fig. 3), and "256" (see Fig. 7). 
Corrected drawing sheets in compliance with 37 CFR 1 .121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance with 37 CFR 
1.121(b) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

Specification 

4. The abstract of the disclosure is objected to because line 2 should be changed from 
"forces oil" to "forces on." Correction is required. See MPEP § 608.01(b). 



5. 



The disclosure is objected to because of the following informalities: 
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Paragraphs 47 and 53 are each missing the full application details for a co-pending patent 
application. 

The "point Mint" in Paragraph 78 should be changed to "point Min2." 

The "raw sensor range arid" in Paragraph 85 should be changed to "raw sensor range 

and." 

Appropriate correction is required. 

6. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

Claim Objections 

7. Claim 10 is objected to because of the following informalities: the claim ends with a 
semicolon instead of a period. Appropriate correction is required. 

8. Claim 20 is objected to because of the following informalities: "asjusting," in line 1, 
should be changed to "adjusting." Appropriate correction is required. 

9. Claim 29 is objected to because of the following informalities: "claim 26 determining" 
(in line 1) should be changed to "claim 26 further comprising determining." Appropriate 
correction is required. 
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10. Claim 30 is objected to because of the following informalities: the claim ends with a 
comma instead of a period. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

1 1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

12. Claims 23 and 27 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

13. Claim 23 recites the limitation "the force feedback device" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

14. Claim 27 recites the limitation "the saturation levels at the ends of the linear function" in 
line 3. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

15. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 



Application/Control Number: 10/657,854 Page 6 

Art Unit: 2673 

subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

16. Claims 1-3, 5-10, and 12-32 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Delson et al (US 6,002,184 A). 

Regarding claim 1, Delson discloses a method comprising: receiving a sensor signal 
comprising a raw sensor value from a sensor [Fig. 42; 4206], the raw sensor value associated 
with a position of a manipulandum [Fig. 42; 4208] in a range of motion; and outputting an output 
signal [Fig. 42; 4210, 4214, and 4216 operating in unison] comprising an adjusted raw sensor 
value, the adjusted raw sensor value associated with a compliance between the sensor and the 
manipulandum (see Column 43, Line 62 - Column 44, Line 17). 

Regarding claim 2, Delson discloses the compliance is associated with a compliance 
constant [Fig. 42; 4200] and a current output force [Fig. 42; 4208] (see Column 43, Line 62 - 
Column 44, Line 17). 

Regarding claim 3, Delson discloses determining a closed-loop position-dependent force 
[Fig. 42; 4212] based at least in part on the raw sensor value (see Column 43, Line 62 - Column 
44, Line 17). 

Regarding claim 5, Delson discloses filtering the raw sensor value for overshoot sensor 
values occurring at limits to the range of motion of the manipulandum (see Column 46, Lines 19- 
47). 
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Regarding claim 6, Delson discloses calibrating the range of motion of the 
manipulandum by adjusting minimum and maximum values of the range of motion based at least 
in part on the extent of motion of the manipulandum up to a designated time (see Column 46, 
Lines 19-47). 

Regarding claim 7, Delson discloses normalizing the raw sensor value to a normalized 
range of motion, wherein the adjusted raw sensor value is further associated with the normalized 
raw sensor value (see Column 43, Lines 26-61). 

Regarding claim 8, this claim is rejected by the reasoning applied in rejecting claim 1; 
furthermore, Delson discloses a device comprising: a linkage mechanism providing a degree of 
freedom to the manipulandum (see Column 2, Lines 52-59); and a processor (see Column 10, 
Lines 56-61). 

Regarding claim 9, Delson discloses the linkage mechanism includes a chain of four 
rotatably-coupled members [Fig. 5 A; 105 and 1 19] coupled to ground at each end of the chain 
(see Column 29, Lines 18-47). 

Regarding claim 10, Delson discloses an actuator (see Column 1, Lines 5-12) coupled to 
the linkage mechanism, the actuator operative to output a force in the degree of freedom (see 
Column 2, Lines 52-59). 
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Regarding claim 12, Delson discloses the sensor comprises a relative digital encoder (see 
Column 35, Lines 48-54). 

Regarding claim 13, Delson discloses the sensor is coupled to the actuator such that the 
sensor is operable to detect rotation of a shaft of the actuator (see Column 1, Lines 48-57). 

Regarding claim 14, this claim is rejected by the reasoning applied in rejecting claim 6. 

Regarding claim 15, this claim is rejected by the reasoning applied in rejecting claim 3. 

Regarding claim 16, this claim is rejected by the reasoning applied in rejecting claim 1, 5, 
and 6; furthermore, Delson discloses the calibration is based at least in part on the filtered sensor 
value (see Column 43, Lines 5-257). 

Regarding claim 17, this claim is rejected by the reasoning applied in rejecting claim 1. 

Regarding claim 18, Delson discloses the filtering includes using a low pass filter (see 
Fig. 7) on the raw sensor value (see Column 32, Lines 49-67). 

Regarding claim 19, Delson discloses the calibrating includes assigning an initial range 
with initial maximum and initial minimum values to the manipulandum (see Column 6, Lines 
30-37). 
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Regarding claim 20, Delson discloses adjusting the minimum and maximum values to 
maintain the initial range between the minimum and maximum values until both the minimum 
and maximum values are detected outside the initial range (see Column 43, Lines 26-54). 

Regarding claim 21, Delson discloses if the filtered sensor value is below the minimum 
value, further comprising: setting the minimum value to the filtered sensor value [Fig. 7; at - 
QJviAx], and adjusting the maximum value [Fig. 7; at +GjviAx] to maintain a constant range from 
the minimum value, unless the maximum value has previously been detected outside the initial 
range (see Column 32, Lines 49-67). 

Regarding claim 22, Delson discloses if the filtered sensor value is above the maximum 
value [Fig. 7; at +OfoAxL further comprising: setting a maximum value to the filtered sensor 
value; and adjusting the minimum value [Fig. 7; at -Omax] to maintain a constant range from the 
maximum value, unless the minimum value has previously been detected outside the initial range 
(see Column 32, Lines 49-67). 

Regarding claim 23, this claim is rejected by the reasoning applied in rejecting claim 1. 

Regarding claim 24, this claim is rejected by the reasoning applied in rejecting claim 7. 
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Regarding claim 25, Delson discloses the normalizing includes providing a saturation 
zone [Fig.7; at I M ax] at each limit of the normalized range, the saturation zone causing a raw 
sensor value over a saturation level provided at the ends of the normalized range of motion to be 
adjusted to the saturation level (see Fig. 7; Column 32, Lines 49-67). 

Regarding claim 26, this claim is rejected by the reasoning applied in rejecting claims 1 

and 7. 

Regarding claim 27, Delson discloses the normalized raw sensor value is based at least in 
part on normalizing according to a normalizing function, the normalizing function being a linear 
function having the saturation levels at the ends of the linear function (see Column 37, Lines 45- 
67), wherein the normalizing function has a greater slope between the ends of the range of 
motion than a normalizing function without the saturation zones (see Fig. 7; Column 32, Lines 
49-67). 

Regarding claim 28, this claim is rejected by the reasoning applied in rejecting claim 1. 
Regarding claim 29, this claim is rejected by the reasoning applied in rejecting claim 3. 
Regarding claim 30, this claim is rejected by the reasoning applied in rejecting claim 3. 
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Regarding claim 31, Delson discloses the closed-loop condition force comprises one of a 
spring force, a damping force, and a texture force (see Column 42, Lines 38-47). 

Regarding claim 32, this claim is rejected by the reasoning applied in rejecting claim 6. 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. Claims 4 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Delson et 
al (US 6,002,184 A) in view of the instant application's admitted prior art. 

Regarding claim 4, Delson does not expressly disclose using a belt drive. However, the 
instant application's admitted prior art does disclose transmitting forces from an actuator to a 
manipulandum with a belt drive (see Paragraph 5 in the Instant Specification). Delson and the 
instant application's admitted prior art are analogous art, because they are both from the shared 
field of force feedback interface device between humans and computers. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time of invention use the belt 
drive of the instant application's admitted prior art with Delson's raw sensor value adjustment 
method, so as provide a reduced cost transmission system having high fidelity motion and force 
output. 
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Regarding claim 11, this claim is rejected by the reasoning applied in rejecting claim 4. 

19. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Conclusion 

20. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. Thorner et al (US 6,422,941 Bl), Pelkey (US 6,078,31 1 A), Kramer et al (US 
6,042,555 A), Pelkey (US 6,017,273 A), Osborne et al (US 6,005,551 A), Lander et al (US 
5,984,880 A), Stewart et al (US 5,973,678 A), Mcintosh (US 5,103,404 A), and Tsuchihashi et al 
(US 5,053,975 A) are cited to further evidence the state of the art pertaining to position sensing 
methods for interface devices. 



Application/Control Number: 10/657,854 



Page 13 



Art Unit: 2673 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff Piziali whose telephone number is (571) 272-7678. The 
examiner can normally be reached on Monday - Friday (6:30AM - 3PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bipin Shalwala can be reached on (571) 272-7681. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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